
administered is problematic. Good results have appar¬
ently been obtained in avian botulism by such treat¬
ment in this vicinity, and further experiments along
these lines would be interesting.

PULMONARY ABSCESS
AN ANALYSIS OF TWO HUNDRED AND TWO CASES

FOLLOWING OPERATIVE WORK ABOUT THE
UPPER RESPIRATORY PASSAGES

WILLIAM FREDERIC MOORE, M.D.
PHILADELPHIA

Of the reported number of cases of lung abscesses
to date following tonsillectomy, opinion is divided as
to their causation among three modes of transmission
of the infective material: by (1) blood stream; (2)
lymphatic extension, and (3) direct aspiration. This
work was undertaken in order to establish, if possible,
the mode of transmission of infected material.

Two points bearing directly on this question were
considered of fundamental importance: (1) the time

ANALYSIS, BASED ON BEPORT OP TWO HUNDRED AND TWO CASES

Position
upright, 64
Recumbent, 134

Anes- r
thetic

Fther, 151
Local, 39
Gas, 8

Crypt
Debris

Crypts
Emptied Before

Operation
Suction

Used

Yes No Yes
12

No
144

Yes
72

No
93

Cases Considered Under Upright Position

Preexisting
Pulmo¬

nary Lesion
Tuberculosis, 33
Other, 6

Mortality
Opera- Not Op-

tive erative
33 16

7.9%

Lobe of Lung
Right:

Upper, 13% +
Middle, 9%+
Lower, 41%+

Left:
Upper, 10%+
Lower, 19%

No definite lobe given:
Right, 12)
Lett, 14)

Right or leit not given:
Lower, 2
Multiple, 5
Not stated, 58

Semirecumbent (anesthetic, ether).
Local (cocain and procain used).
Local (procain only).
Local (cocain, o.l per cent.; epinephrin 1:10,000).
Local (cocain only).

Symptoms Developed
Average, 9V& days
(Where tuberculous lesion

had previously been
diagnosed, & days)

28
31

of onset of symptoms after operation, because we
believed a blood stream infection would develop early,
and a lymphatic extension would give an abscess in a

longer time, and (2) the lobe of the lung affected.
It was hoped that definite answers from a large num-

ber of men doing this work would bring out cases
which, in the usual course of events, would not find
their way into literature, and so give a basis from
which we could draw definite conclusions. A question-
naire was sent to 1,020 laryngologists in this country
and Canada, asking:

1. How many cases of lung abscess have you seen follow¬
ing operations about the nasopharynx or buccal cavity?

2. Were these operations performed with the patient in the
sitting or the recumbent position, and what anesthetic was
used?

3. In which lobe was the abscess localized?
4. How soon following operation did the symptoms develop?
5. Was there any question as to a previous pulmonary

tuberculous or other lesion? If so, what lesion?
6. Mortality from lung condition in (a) cases in which

operation was performed, and (6) cases in which operation
was not performed.

From the Bronchoscopic Clinic, Jefferson Hospital.

7. Type of tonsils. Did the crypt débris come out in notice¬
able quantity at operation, and was suction used?

8. Was any attempt made to empty crypts before operation?
Replies have been received from 508 men, 364

reporting no lung abscesses following operations, and
144 reporting a total of 202 cases. Therefore, about
50 per cent, received prompt attention, and the replies
are noted in the accompanying tabular analysis. The
tabulated results follow in the same order as the eight
queries, and are noted in percentages under "Lobe of
Lung," and "Mortality," but otherwise only the num¬
ber of cases are tabulated. Every endeavor has been
made to secure each man's individual cases, and to
exclude those from institutions as far as possible, in
order to avoid the same case being reported more than
once. Cases that did not fall within this category, or
in which data were indefinite, were excluded ; thus,
about seventy-five were not analyzed.

POINTS OF IMPORTANCE

Elapsed Time Before Development of Symptoms.—
It is a question whether or not those abscesses occur¬

ring weeks and months after operation can always be
traced to this procedure ; but, for obvious reasons, these

have been included in averaging the time at which the
symptoms developed.

Fifteen cases occurred after a lapse of a considerable
period ; namely, from twenty-one to 150 days. Exclud¬
ing these, the average date of onset of symptoms would
be lessened to six days ; for those complicated with
previously diagnosed pulmonary tuberculosis, five days.Of fifteen cases occurring within the first forty-eighthours, two were multiple, and the rest were equallydivided among all lobes, the lower lobes having an equal
percentage with the others.

Of the thirty-nine local anesthesia cases, five devel¬
oped within the first twenty-four hours, but the other
thirty-four bear the same relation in development as
for cases in which operation was performed under
general anesthesia.

Position of Patient.—Under the upright position was
included the semirecumbent position, in which gas and
ether were used as an anesthetic. The relative number
of cases which have followed operations in the semi¬
recumbent or the upright position is interesting, and
will be commented on later. Considerable significance
should be given to a verbal report which we have
received from a Canadian hospital in which four lung
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abscesses occurred in rapid succession following the
use of a new mouth gag which held the tongue firmly
depressed at the base. Easy entrance of air is attained
by drawing the lower jaws forward or pulling on the
tongue. The trained anesthetist is well acquainted with
this fact and uses it repeatedly. Some tongue depres¬
sors accomplish the same result and open the glottis
freely.

Anesthesia.—For general anesthesia, gas and ether
were used in every case. No other anesthetic was
mentioned. The method of administration has evi¬
dently not been considered of importance as a causative
factor. The point was not discussed, although many
others not included in the questionnaire were. For
local anesthesia, cocain applied locally and procain
injected were used with but few exceptions. The
strength of solution was not mentioned.

Crypt Débris.—The number of cases in which crypt
débris was present in noticeable quantity at the time
of operation shows how keen operators have been to
note a condition which they believed presented a

menace to satisfactory results.
Crypts Emptied Before Operation.—In only a small

number of cases was any attempt made to cleanse or

prepare the field before undertaking the operation.
One must conclude that either this has been tried and
proved an unsatisfactory procedure, or that no general
serious thought has been given to the question.

The Use of Suction.—In a relatively large number
of cases, no suction was used, although it must be
borne in mind in this connection that some of these
cases antedated the general use of suction machines
(even though this number is not large).

Localization.—In 60 per cent, of the reported cases,
the abscess was localized in either the right or the
left lower lobe (right lower, 41 per cent. ; left lower,
19 per cent.). This closely approximates the per¬
centages of Jackson, given for inspired foreign bodies
in the lungs.1

Pulmonary Lesion.—It is interesting to note that a

previously diagnosed tuberculous lesion has shortened
the time of the onset of symptoms after operation.

Mortality.—The mortality from pulmonary abscess
following operations about the tipper respiratory
passages is much lower than that generally given for
pulmonary abscess from all causes. In some cases a

subsequent operation was performed to relieve the dis¬
ease. Some were not operated on. Cases of broncho-
scopic evacuation of lung abscess are considered under
nonoperative, when they have been reported.

One derives little comfort, however, from this mor¬

tality figure. Not a few cases are still under treat¬
ment, and when one considers the awful catastrophe
which has overtaken these patients, certainly any sug¬
gestions relative to their etiology which will eventually
lead to their prevention should command at once our
closest scrutiny.

The largest number for any one section has come

from the vicinity of eastern Massachusetts, where most

patients are operated on in a sitting or semirecumbent
position under general anesthesia.

The total number of records received of tonsillec-
tomies has been about 450,000. The data are not
accurate enough to fix the incidence. Obviously, it is
impossible to obtain records of every operation through¬
out the country. From available data, pulmonary

1. Jackson, Chevalier: Peroral Endoscopy, Laryngoscope Company,
1914.

abscess occurs once in from.2,500 to 3,000 tonsillec-
tomies. I am aware that this average may not be
accurate, but it seems reasonable, and is based entirely
on the answers to this questionnaire.

Fourteen cases followed other operations about the
upper respiratory tract : extraction of teeth, five ;
washing out abscess in antrum, one; opening periton-
sillar abscess, one ; removal of adenoids, two ; operation
on hard palate, one; nasal deformity correction, four.

Only four pulmonary abscesses had been previously
reported following local anesthesia. These thirty-nine
cases show that more occur than have been suspected.

The lobes involved show that infection takes place
in the same relative percentage as with general
anesthesia.

Only one case presents a clear clinical picture of
lymphatic extension.

COMMENT
The replies to these queries have been most interest¬

ing and instructive. Many have taken not a little time
to send information which they considered might be
helpful in establishing the mode of infection. With
few exceptions, the inspiratory mode of transmission
of infected material seems to be thought the most
usual.

In explanation of the relatively large number of
cases in which operation is performed with the patient
in the upright position under local anesthesia, namely,
cocain applied locally and procain injected, where
heretofore, because of the presumed presence of the
bechic reflex, we had thought the inspiration of infected
material reduced to a minimum, Dr. Chevalier Jackson
of Philadelphia writes:

I have ceased the local use of cocain solution in opera¬
tions on the adult larynx because I have found the larynx to
be completely anesthetized by an application of an 8 per cent,
solution of cocain to the lower part of the pharynx, taking care
only to get it deep enough to reach the superior laryngeal
nerve. This gives a complete and perfect anesthesia of the
larynx without the disadvantage of irritating the laryngeal
mucosa, as by the local application with swabs. The reflexes
are totally abolished, so that the vocal cords can be operated
on without exciting either cough or reflex movements.
Apparently this is due to the anesthetizing of the superior-
laryngeal nerve through the mucosa of the laryngeal
pharynx.

This may clarify the situation and establish the
sequence. The point is, Does the application of cocain
before operation in these "local" cases have an inhibi¬
tory effect on the cough reflex by acting on the superior
laryngeal nerve and thus remove a safeguard against
infection?

PROPHYLAXIS
From suggestions received, it would seem that there

is a real necessity for a standardization of this work
throughout the country, with one end in view ; namely,
a prevention of entrance of infected material into the
lungs through the air passages. The pulmonary condi¬
tion should be ascertained before operation. The field
of operation should be prepared by getting rid of the
débris as far as possible, and using antiseptics locally
in the crypts. The operation should be performed with
the patient in the supine position, with the head slightly
lowered. No opiates should be given before operation.
There should be no profound anesthesia, on account of
the effect on the pharyngeal reflexes during and imme¬
diately after operation. As Jackson has so often
pointed out, "the bechic reflex is the watchdog of the
lungs. Don't drug it unnecessarily." The escaping of
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infected material into the larynx should be guarded
against by any of the many means which have been
suggested in answers to the query. In my own work I
have found the tonsillectomy sump 2 of great aid in
confining and removing débris before it has a chance
to be inspired. The patient should be returned to bed
in a prone position, with the head to the side, and no

pillow allowed for twelve hours.
CONCLUSIONS

1. The vast majority of cases are of inspiratory
origin because of (a) time of development and (b)
involvement of the lower lobes of the lung in 60 per
cent, of the cases (right lower, 41 per cent. ; left lower,
19 per cent.), being almost the same relative incidence
as in cases of inspired foreign bodies.

2. Pulmonary abscess occurs once in from 2,500 to
3,000 tonsillectomies.

3. Blood stream transmission of infected material,
causing pulmonary abscess, occurs, but in a relatively
small number of cases.

4. Lymphatic extension is a rare mode of infection.
5. The semirecumbent and upright positions are not

as free from this complication as has been heretofore
supposed.

255 South Sixteenth Street.

DIAGNOSIS OF GALLBLADDER DISEASE
WILLIAM FITCH CHENEY, M.D.

Clinical Professor of Medicine, Leland Stanford Junior University
School of Medicine
SAN FRANCISCO

Twenty years ago, the appendix held first place in
medical esteem as a source of abdominal symptoms.
Today its claim to supremacy is rivaled by that of the
gallbladder; for gradually the conviction has been
reached, based on the experience of many observers,
that this organ is frequently diseased and that its
importance must constantly be borne in mind in con-

sidering the meaning of complaints referred to the
abdomen.

What causes the gallbladder to become diseased so
often? Nearly all its pathology can be traced primarily
to infection. Micro-organisms enter it constantly,
directly carried to it by the blood, or indirectly by the
bile, or by way of the common duct from the bowel.
Careful investigation seems to make it certain that the
most frequent road of entrance is from above, not
from below, the gallbladder. In any general infection,
such as typhoid fever or pneumonia; and in any local-
ized infection, from a focus in tonsils, tooth sockets,
sinuses or elsewhere in the body, germs may be carried
in the blood stream to the gallbladder's walls or in the
bile to its interior. To the clinician, the importance of
this fact lies in the relation that the patient's previous
history bears to the recognition of gallbladder disease.
An attack of typhoid fever, years before, or of ton¬
sillitis or of abscess in the middle ear, or of chronic
nasal discharge, or of various other general or local¬
ized infections, is of value in the clinical history when
suspicion of gallbladder disease has been aroused,
because it affords a clue as to how the latter may have
been produced.

2. Presented before the Philadelphia Laryngological Society, Feb. 6,
1922.

Read before the Fresno County Medical Society, Fresno, Calif.,
March 7, 1922.

But not all germs that enter the gallbladder lead to
its infection. Some other factors must exist to deter¬
mine when micro-organisms shall colonize there, to
induce a pathologic condition, or when, on the other
hand, they shall remain as harmless visitors or else
be promptly destroyed. Such factors are apparently
those that lead to stasis of the bile in the gallbladder.
Thus, lack of exercise, a sedentary life, overindulgence
in food, obesity and sluggishness of body have long
been looked on as predisposing to gallbladder disease,
and such items in the patient's history are always
suggestive.

Once infection has occurred, the changes it induces
are manifested in: (1) the contents of the gallbladder,
which become thicker and more viscid, owing to the
mixture of the products of inflammation, such as
mucus, desquamated epithelium and white blood cells,
resulting often in the precipitation of concretions
known as gallstones, formed largely from cholesterin,
which is derived from the bile or from the cells of the
mucous membrane and is present in excess under these
abnormal conditions; (2) the mucous membrane, which
becomes reddened and granular and often shows
minute areas of ulcération; (3) the wall, which gradu¬ally thickens and toughens and becomes fibrous, thus
contracting and decreasing the size of the organ, and
(4) the peritoneal surface, to which other surrounding
organs may become attached because of a perichole¬
cystitis, particularly the pylorus and duodenum and the
hepatic flexure of the colon. All of these pathologic
changes are significant, for as one or the other pre¬dominates, the clinical picture changes and the evidence
available for diagnosis varies.

The most common type of disease of the gallbladderis a catarrhal cholecystitis, due to a low-grade infection,
chronic or subacute, with recurring exacerbations.
During the quiescent stage, no symptoms referable to
the gallbladder may be present at all, though reflex
ones may arise, referred to the stomach, and due to
disturbance of gastric secretions and motility. At the
time of an acute intercurrent attack, a sudden flare-up
of a previously smoldering inflammation, pain and ten¬
derness over the gallbladder, fever, reflex vomiting,
possibly jaundice, call attention to the site of the dis¬
ease. If gallstones have formed during a long-standing
catarrhal inflammation, one may attempt an escapecoincident with one of these acute exacerbations and
so give rise to the clinical picture known as biliary colic.
If the acute attack is the result of a virulent infection,
the cellular products of inflammation usually predomi¬
nate and the catarrhal becomes a purulent exúdate,
leading to so-called empyema of the gallbladder, with
increased severity of the constitutional symptoms,higher temperature and pulse rate and with danger of
perforation and local or general peritonitis, exactly as
with a suppurative appendix. If a stone lodges in the
cystic duct on its way out, the result is the gradualformation of a tumor from accumulation of mucus in
the gallbladder ; and tumor formation never occurs in
gallbladder disease except from obstruction to the
cystic duct by inflammatory swelling or by impactedcalculus, or from cancer of the organ. In the former,the tumor is elastic and yielding; in the latter, it is
fibrous and hard.

Cancer of the gallbladder, when it occurs, is usuallythe ultimate sequel of chronic cholecystitis and chole¬
lithiasis, resulting from chronic irritation by stones.
If a stone lodges in the common duct, but does not com¬
pletely obstruct, there usually results sepsis with chills,
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